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Reference to Related Applications 

This application claims the benefit of priority of U.S.S.N. 60/134,597, filed May 17, 1999, 
entitled INTEGRATED DESIGN AUTOMATION CONTROL ALGORITHM 
CONFIGURATOR ARCHITECTURE (Attorney Docket: 027433 1-0045), the teachings of 
which are incorporated herein by reference. 

This application is related to copending, commonly assigned U.S.S.N. , filed this 

day herewith, entitled METHODS AND APPARATUS FOR CONTROLLING OBJECT 
APPEARANCE EN A PROCESS CONTROL CONFIGURATION SYSTEM (Attorney Docket: 
0274331-0050), the teachings of which are incorporated herein by reference. 

This appUcation is related to copending, commonly assigned U.S.S.N. , filed this 

day herewith entitled PROCESS CONTROL CONFIGURATION SYSTEM 

WITH CONNECTION VALIDATION AND CONFIGURATION (Attorney Docket: 0274331- 

0054), the teachings of which are incorporated herein by reference. 

Background of the Invention 

The invention pertains to control and, more particularly, to methods and apparatus for 
configuring control systems. 

The terms "control" and "control systems" refer to the control of a device or system by 
monitoring one or more of its characteristics. This is used to insure that output, processing, 
quality and/or efficiency remain within desired parameters over the course of time. In many 
control systems, digital data processing or other automated apparatus monitor a device, process 
or system and automatically adjust its operational parameters. In other control systems, such 
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apparatus monitor the device, process or system and display alarms or other indicia of its 
characteristics, leaving responsibility for adjustment to the operator. 

Control is used in a number of fields. Process control, for example, is typically employed in the 
manufacturing sector for process, repetitive and discrete manufactures, though, it also has wide 
application in utility and other service industries. • Environmental control finds application in 
residential, commercial, institutional and industrial settings, where temperature and other 
environmental factors must be properly maintained. Control is also used in articles of 
manufacture, from toasters to aircraft, to monitor and control device operation. 

Modem day control systems typically include a combination of field devices, control devices, 
and controllers, the functions of which may overlap or be combined. Field devices include 
temperature, flow and other sensors that measure characteristics of the device, process or system 
being controlled. Control devices include valves, actuators, and the like, that control the device, 
process or system itself. 

Controllers generate settings for the control devices based on measurements from the field 
devices. Controller operation is typically based on a "control algorithm" that maintains a 
controlled system at a desired level, or drives it to that level, by minimizing differences between 
the values measured by the sensors and, for example, a setpoint defined by the operator. 

In a food processing plant, for example, a controller can be used to maintain a soup stock at a 
sunmer or low boil. This is done by comparing measurements of vapor pressure in the 
processing vessel with a desired setpoint. If the vessel pressure is too low, the control algorithm 
may call for incrementally opening the heating gas valves, thereby, driving the pressure and 
boiling activity upwards. As the pressure approaches the desired setpoint, the algorithm requires 
incrementally leveling the valves to maintain the roil of the boil. 

Controllers may be networked or otherwise connected to other computing apparatus that 
facilitate monitoring or administration. The so-called S88 industry standard, described in Batch 
Control - Part 1: Models and Terminology (The fritemational Society for Measurement and 
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Control 1995), for example, defines a hierarchy of processing and control equipment 
("equipment entities") that can be used to model and control an automated manufacturing 
process. At the lowest level of the hierarchy are control modules that directly manipulate field 
devices (e.g., opening and closing valves) and, possibly, other control modules. At a higher 
level, equipment modules coordinate the functions control modules, as well as of other 
equipment modules, and may execute phases of the manufacturing process (such as setting 
controller constants and modes). "Units," at still a higher level of the hierarchy, coordinate the 
functions of equipment and control modules. Process cells orchestrate ail processing activities 
required to produce a manufacturing batch, e.g., scheduling, preparing and monitoring equipment 
or resources, and so forth. 

The principal function of controllers is executing control algorithms for the real-time monitoring 
and control of devices, processes or systems. They typically have neither the computing power 
nor user interfaces required to facilitate the design of a control algorithm. Instead, the art has 
developed configurators. These are typically general purpose computers (e.g., workstations) 
running software that permit an engineer or operator to graphically model a device, process or 
system and the desired strategy for controlling it This includes enumerating field devices, 
control devices, controllers and other apparams that will be used for control, specifying their 
interrelationships and the information that will be transferred among them, as well as detailing 
the calculations and methodology they will apply for purposes of control. Once modeling is 
complete and tested, the control algorithm is downloaded to the controllers. 

One well known process control system configurator is that provided with the I/A Series 
(hereinafter, "IAS" or "I/A") systems, marketed by the assignee hereof These provide a 
graphical interface (FoxCAE) permitting an engineer to model a process hierarchically and to 
define a control algorithm from that hierarchy. Multiple editors are provided for defming and 
modifying modules within the hierarchy. 

Though prior art process control configuration systems, particularly, the IAS systems and others 
sold by the assignee hereof, have met wide acceptance in the industry, there remains room for 
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